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IN THE CLAIMS 

1. (Currently Amended) An imaging system for imaging an obj e ct to an 
imag e plan e, comprising: 

an optical arrangement for forming an intermediate image of thean object at an 
int e rm e diat e imag e plan e with a first value of axial resolution; 

a digital processor configured to proc e ss for processing the intermediate image 
to form a final image of the given-object at the image plan e; and 

at least one or mor e specially designed optical el e m e nts element configured to 
cooperate with the optical arrangement and the digital processor to 
define a second value of axial resolution that is greater than the first 
value. 

2. (Currently Amended) The imaging system of Claim 1 wherein the 
specially designed optical elements ar e element is disposed between the object and the 
intermediate image-plane. 

3. (Currently Amended) The imaging system of Claim 2, wherein the 
optical arrangement forms an exit pupil and wherein the specially designed optical 
e l e m e nts ar e element is disposed adjacent to the exit pupil. 

4. (Currently Amended) The imaging system of Claim 2, wherein the 
optical arrangement forms an exit pupil and an image of the exit pupil, and wherein 
the specially designed optical elements ar e element is disposed at the image of the exit 
pupil. 

5. (Currently Amended) The imaging system of Claim 2, wherein the 
optical arrangement forms an aperture stop and wherein the specially designed optical 
e lem e nts are element is disposed adjacent to the aperture stop. 

6. (Currently Amended) The imaging system of Claim 2, wherein the 
optical arrangement forms an aperture stop and an image of said aperture stop at a 
pr e d e t e rmin e d location , and wherein the specially designed optical e l e m e nts 
ar eelement is disposed at the pr e d e t e rmin e d locatio n image of the aperture stop . 
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7. (Currently Amended) The imaging system of Claim 1, wherein the 
specially designed optical elements compris e element includes a random phase plate. 

8. (Currently Amended) The imaging system of Claim 1, wherein the 
specially designed optical el e ments compris e element includes a pseudo-random phase 
plate. 

9. (Currently Amended) The imaging system of Claim 1, wherein the 
specially designed optical e lem e nts compris e s element includes a phase grating. 

10. (Currently Amended) The imaging system of Claim 1, wherein the 
specially designed optical el e ments ar e element is configured to fefm provide a series 
of sinusoidal functions for modifying a phase function of electromagnetic energy 
forming the intermediate image. 

1 1 . (Currently Amended) The imaging system of Claim 1 , wherein the 
specially designed optical el e ments compris e element includes at least one refractive 
element. 

12. (Currently Amended) The imaging system of Claim 1, wherein the 
specially designed optical e l e m e nts comprise element includes at least one diffractive 
element. 

1 3 . (Currently Amended) The imaging system of Claim 1 , wherein the 
specially designed optical e l e m e nts element is a single optical element. 

14. (Currently Amended) The imaging system of Claim 13, wherein the 
single optical element compris e s one or bot hi ncludes at least one of refractive and 
diffractive qualities. 

15. (Currently Amended) The imaging system of Claim 4^1 , wherein the 
specially designed optical elements comprise on e or mor e element includes at least 
one optical surfac e s surface . 

16. (Currently Amended) The imaging system of Claim 4-^15, th ewherein 
said at least one optical surfac e s surface comprisin g includes at least one reflective 
surface. 
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17. (Currently Amended) The imaging system of Claim 4^1,5, th ewherein 
said at least one optical Gurfac e s surface comprisin g includes at least one diffractive 
surface. 

18. (Currently Amended) The imaging system of Claim 1, the 
intermediate image having a plurality of frequency components with amplitude 
characteristics, wherein the specially designed optical elem e nts ar e element is 
configured for attenuating the amplitude characteristics of certain ones of the plurality 
of frequency components, and wherein the digital processor bem gis further 
configured to amplif v for amplifying the amplitude characteristics of the certain ones 
of the plurality of frequency components. 

19. (Currently Amended) The imaging system of Claim 1, the 
intermediate image formin gh aving a plurality of frequency components with phase 
characteristics, wher e in the specially designed optical e l e m e nts element is configured 
for perturbing phase characteristics of certain ones of the plurality of frequency 
components, and wherein the digital processor bem gis further configured to correct for 
correcting perturbed phase characteristics of the certain ones of the plurality of 
frequency components. 

20. (Currently Amended) The imaging system of Claim 1 , wherein the 
optical arrangement formin g is configured for exhibiting a first depth of field, and 
wherein the specially designed optical e l e m e nts element and the digital processor 
cooperatin g are configured to cooperate to fer myield a second depth of field that is 
less than the first depth of field. 

2 1 . (Currently Amended) In an imaging system for imaging an object to 
an image plan e , the imaging syst e m of the type having an optical arrangement 
configured to form an intermediate image of thean object at an int e rm e diat e plane 
with a first depth of field, farthe r an improvement comprising: 

th e improvem e nt of a digital processor configured to procosG for processing the 
intermediate image to form a final image of the object at the image 
plan e , ; and 

an optical element configured to coop e rate for cooperating with the optical 
arrangement and the digital proceGGin g processor arrangem e nt to 
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provide such that the combination of said optical arrangement, digital 
processor and optical element yields a second depth of field that is less 
than the first depth of field at the interm e diat e plane . 

22. (Currently Amended) A method for reducing depth of field of an 
image of an object, comprising th e st e ps of : 

forming an intermediate image of the object at an int e rm e diat e plan e by 

directing light from said object through at least one or more optical 
elements definin g element exhibiting a first depth of field; 

perturbing a phase function of e l e ctromagn e tic e n e rg v said light forming the 
intermediate image b vusing a specially designed optical element; and 

digitally processing the intermediate image to form a final image such that the 
ono or more optical e lem e nts element and the specially designed optical 
element defin ecombined yield a second depth of field that is less than 
the first depth of field. 

23. (Currently Amended) The method of Claim 22, the st e p of w herein 
said perturbing further comprising the st e p o fi ncludes positioning the specially 
designed optical element between the object and the image. 

24. (Currently Amended) The method of Claim 23, th e st e p of w herein 
said positioning further comprising th e st e p of positionin g includes disposing the 
specially designed o ptical element adjacent to an exit pupil defined by the on e or 
mere-optical e l e m e nts element . 

25. (Currently Amended) The method of Claim 23, the stop of w herein 
said positioning further comprising th e step of positionin g includes disposing the 
specially designed o ptical element at an image of an exit pupil defined by the one or 
mere-optical e l e m e nts element . 

26. (Currently Amended) The method of Claim 23, th e step of w herein 
said positioning further comprising the stop of positionin g includes disposing the 
specially designed optical element adjacent to an aperture stop defined by the on e or 
mere-optical e l e m e nts element . 
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27. (Currently Amended) The method of Claim 23, the st e p o f wherein 
said positioning further comprising th e st e p of positionin g includes disposing the 
specially designed optical element at an image of an aperture stop defined by the ene 
or mor e optical e l e m e nts element . 

28. (Currently Amended) The method of Claim 22, the step o fw herein 
said perturbing further comprising th e step o fi ncludes utilizing a refractive element as 
the specially designed optical element. 

29. (Currently Amended) The method of Claim 22, th e st e p of w herein 
said perturbing further comprising the step o f includes utilizing a diffractive element 
as the specially designed optical element. 

30. (Currently Amended) The method of Claim 22, the step of w herein 
said perturbing further comprising th e step o fi ncludes utilizing a random phase plate 
as the specially designed optical element. 

3 1 . (Currently Amended) The method of Claim 22, th e st e p o f wherein 
said perturbing further comprising the st e p o fi ncludes utilizing a pseudo-random 
phase plate as the specially designed optical element. 

32. (Currently Amended) The method of Claim 22, the stop o fw herein 
said perturbing further comprising th e step o fi ncludes utilizing a phase grating as the 
specially designed optical element. 

33. (Currently Amended) The method of Claim 32, wherein the phase 
grating exhibits an in-focus point spread function (" PSF") and an out-of- focus PSF, 
and wherein the said utilizing includes selecting said phase grating is d e sign e d such 
tha tto exhibit an angle between the in-focus PSF and the out-of-focus PSF that is 
maximized in Hilbert space. 

34. (Currently Amended) The method of Claim 22, wherein said forming 
the intermediate image formin g includes producing said intermediate image with a 
plurality of frequency components with amplitude characteristics, th e sp e cially 
designed optical e lem e nt wherein said perturbing includes attenuating the amplitude 
characteristics of certain ones of said plurality of frequency components, th e st e p 
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of and wherein said digitally processing further comprising th e st e p o f includes 
amplifying the amplitude characteristics. 

35. (Currently Amended) The method of Claim 22. wherein said forming 
the intermediate image formin g includes producing said intermediate image with a 
plurality of frequency components with phase characteristics, the specially design e d 
optical e l e m e n t wherein said p erturbing includes modifying the phase characteristics 
of certain ones of the plurality of frequency components, the st e p o f and wherein said 
digitally processing further comprisin g includes correcting the porturbed modified 
phase characteristics of the certain ones of said plurality of frequency components. 

36. (Currently Amended) An imaging system for imaging an obj e ct to an 
imag e plan e, comprising: 

an optical arrangement configured to form an intermediate image of thean 

object at an int e rm e diat e plan e, the optical arrangement including one 
or more optical elements and a specially designed optical element; and 

a digital processing arrangement configured to process the intermediate image 
to form (a) an in focus image of a first axial portion of the object and 
(b) an out of focus image of a second axial portion of the object. 

37. (New) A method for reducing depth of field of an image of an object, 
comprising: 

forming an intermediate image of the object by directing light from said object 

through at least one optical element exhibiting a first depth of field; 
perturbing a phase function of said light forming the intermediate image by 

using a specially designed optical element; and 
digitally processing the intermediate image, including the perturbed phase 

function, to form a final image such that the optical element and the 

specially designed optical element combined yield a second depth of 

field that is less than the first depth of field, 
wherein said perturbing further includes utilizing a phase grating as the 

specially designed optical element, 
wherein the phase grating exhibits an in- focus point spread function ("PSF") 

and an out-of-focus PSF, and 
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wherein said utilizing includes selecting said phase grating to exhibit an angle 
between the in- focus PSF and the out-of-focus PSF that is maximized 
in Hilbert space. 
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